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Claims 



What is claimed is: 



1 . A monitoring system for use in estimating the existence of cavitation 
in a device, the monitoring system comprising: 
a processor; 

a memory that stores a characteristic curve for the device; 

a collection routine adapted to be executed on the processor Uncollect one or 
more operating parameters associated with the device during operation of the device; 
and 



a monitoring routine adapted to be executed on the^processor that uses the one 
or more operating parameters and the characteristic cuiv'e to estimate the presence of 
cavitation within the device. 




2. The monitoring system of claim J , wherein the memory also stores a 

/ 

model associated with the device and wherein the monitoring routine is adapted to use 
the model to estimate a further operating parameter associated with the device. 



3. The monitoring system of claim 2, wherein the monitoring routine is 

/ 

further adapted to use the^efetimated further operating parameter and the characteristic 

/ 

curve for the device to^estimate the presence of cavitation within the device. 



4. yP* e mon * tor * n 8 s y stem °f claim 1 , wherein the one or more operating 
parameters includes a pressure indication associated with the device and wherein the 
collectioivroutine is adapted to collect the pressure indication. 



5. The monitoring system of claim 4, wherein the one or more operating 
parameters includes a suction pressure indication. 
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6. The monitoring system of claim 1 , wherein the one or more operaifng 
parameters includes a fluid flow indication associated with the device and wherein the 
collection routine is adapted to collect the fluid flow indication. 



7. The monitoring system of claim 6, wherein the one or more operating 
parameters includes a suction fluid flow indication. 



8. The monitoring system of claim 1, wherein/fhe one or more operating 

/ 

parameters includes a pressure indication and a fluid flow indication associated with 
the device and wherein the collection routine is adapted to collect the pressure and 
fluid flow indications. 



9. The monitoring system of claim 8, wherein the one or more operating 
parameters includes a suction pressure indication and a suction fluid flow indication. 



10. The monitoring system of claim I, wherein the monitoring routine is 

/ 

adapted to determine a net positive suction head available in the device and compare 

the net positive suction head^available with a net positive suction head required 

/ 

associated with the device. 



1 1 . Themionitoring system of claim 10, wherein the monitoring routine is 
further adapted ^calculate the ratio of the net positive suction head available and the 

net positive stiction head required for the device and to compare the ratio to a 

/ 

predetermined threshold. 

The monitoring system of claim 1, wherein the monitoring routine is 
adapted to alert a user when the monitoring routine estimates the presence of 
cavitation within the device. 
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13. The monitoring system of claim 1, wherein the characteristic curve 
defines a net positive suction pressure required for the device. 




14. The monitoring system of claim I, wherein the characteristic curve is a 
voltage-current characteristic curve for the device, wherein the one or more operating 



parameters are associated with electrical operating parameters of the^evice and 

wherein the monitoring routine is adapted to use the electrical operating parameters of 

/ ■ 

the device to detect whether the device is operating in accordance with the voltage- 
current characteristic curve of the device. 



15. The monitoring system of claim 14, wherein the voltage-current 
characteristic curve is a voltage-current characteristic curve for the device operating 
without cavitation. 




16. The monitoring system of claim 1 4, wherein the voltage-current 
characteristic curve is a voltage-curjent characteristic curve for the device operating 
with cavitation. 




17. The monitoring system of claim 14, wherein the voltage-current 
characteristic curve is a^oltage-current characteristic curve for the device including 
high frequency fluctuations. 

18. /The monitoring system of claim 1, wherein the monitoring routine 
includes an expert engine. . 

/ 19. The monitoring system of claim 18, wherein the expert engine is a 
neural network. 
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20. A method of detecting cavitation within a device operating in a ^ 
process, the method comprising: / 

collecting one or more operating parameters associated with the device during 
j^P operation of the device; and / 

automatically detecting the presence of cavitation within^the device based on 
the one or more collected operating parameters. 



21. The method of claim 20, further including the step of storing a 
characteristic curve for the device and wherein the sfep of automatically detecting 
includes the step of using the characteristic curve. 



22. The method of claim 21, wherein the step of automatically detecting 
includes the step of using a model associated with the device to estimate a further 
operating parameter associated witnthe device. 



23. The method of claim 22, wherein the step of automatically detecting 
includes the step of using/he estimated further operating parameter and the 
characteristic curve fop^e device to detect the presence of cavitation within the 
device. 



24. /The method of claim 21, wherein the step of collecting includes the 
step of collecting an indication of a pressure associated with the device. 

25. The method of claim 21 , wherein the step of collecting includes the 
stfy of collecting an indication of a fluid flow associated with the device. 
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26. The method of claim 2 1 , wherein the step of automatically detecting 
includes the steps of determining a not positive suction head available in the device 
and comparing the net positive suction head available with a net positive sucticjn head 
required for the device. 

27. The method of claim 26, wherein the step of automatically detecting 
further includes the step of calculating the ratio of the net positive^uction head 
available and the net positive suction head required for the device and comparing the 
ratio to a predetermined threshold. 

28. The method of claim 21 , further indii&ing the step of alerting a user 
when cavitation is detected within the device. . 

29. The method of claim 21 , wHerein the step of storing a characteristic 
curve includes a step of storing a characteristic curve that defines a net positive 
suction pressure required for the deyice. 



30. The method ofi'elaim 21 wherein the step of storing the characteristic 
curve includes the step of scoring a voltage-current characteristic curve for the device, 
wherein the step of collecting includes the step of collecting one or more electrical 
operating parameters^ the device and wherein the step of automatically detecting 
includes the step jff using the electrical operating parameters of the device to detect 
whether the device is operating in accordance with the voltage-current characteristic 
curve of the^aevice. 




The method of claim 20, wherein the step of automatically detecting 
includes the step of using an expert engine to automatically detect the presence of 
(Cavitation within the device. 
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32. The method of claim 3 1 , wherein the step of using an expert engine 
includes the step of using a neural network. 

33. The method of claim 3 1 , wherein the step of using an expeif engine 
includes the step of using a trending analysis. 

34. The method of claim 3 1 , wherein the step of usin^ an expert engine 
includes the step of using a fractal analysis engine. 

35. A monitoring system for use in detecting the presence of cavitation 
within a device in a plant having a processor, the monitoring system comprising 

a memory; 

a collection routine stored in tiie memory' and adapted to be executed on the 
processor to collect one or more operating parameters associated with the device 
during operation of the device; ^ 

a monitoring routine stored^in the memory and adapted to be executed on the 
processor to use the one or more^perating parameters to estimate the presence of 



cavitation within the device./ 




36. The monitoring system of claim 35, wherein the monitoring routine is 



adapted to use the_pperating parameters to detect a degradation in the operational 
performance of the device to estimate the presence of cavitation within the device. 



37/ The monitoring system of claim 36, further including a characteristic 

/ 

curve associated with the device stored in the memory and wherein the monitoring 
routMe is adapted to detect the degradation in performance based on the characteristic 
curve. 
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38. The monitoring system of claim 37, wherein the characteristic curve is 
a voltage-amplitude curve. 



39. The monitoring system of claim 37, wherein the characteristic curve 
defines a net positive suction head required for the device. 



40. The monitoring system of claim 39, wherein the monitoring rokftine is 
adapted to determine a net positive suction head available within the device from the 
operating parameters and to compare the net positive suction head available and net 
positive suction head required to estimate the presence of cavitatiop'within the device. 

41 . The monitoring system of claim 35, wherein^he monitoring routine 
includes an expert engine. 

42. A field device for use in a proces^lant, the field device comprising: 
a processor; 
a memory; 

a collection routine stored in th(memorj' and adapted to be executed on the 
processor to collect one or more operating parameters associated with the process - - 
plant operation; / 

a monitoring routine stored in the memory and adapted to be executed on the 
processor to use the one^or more operating parameters to estimate the presence, of 
cavitation in the process plant. 

43. / The field device of claim 42, wherein the monitoring routine is adapted 
to use th^operating parameters to detect a degradation in the operational performance 
of a device in the process plant to estimate the presence of cavitation within the 
process plant. 
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44. The field device of claim 42, further including a characteristic curve 
associated with the device stored in the memory and wherein the monitoring routine is 
adapted to detect the degradation in performance based on the characteristic curve. 

45. The field device of claim 44, wherein the characteristic curve is a 
voltage-amplitude curve. 

46. The field device of claim 44, wherein the characteristic cur^eT defines a 
net positive suction head required for the device. 

47. The field device of claim 46, wherein the monitoring routine is adapted 
to determine a net positive suction head available within th^tievice from the operating 
parameters and to compare the net positive suction head-available and net positive 
suction head required to estimate the existence of cavitation within the device.. 



48. The field device of claim 42, further including a pump mechanism. 

49. The field device of claim 48, wherein the pump mechanism includes an 
impeller. / 

50. The field device of claim 48, further including a pressure sensor. 

5 1 . The fifeld device of claim 48, further including a flow rate sensor. 

52. / The field device of claim 48, further including a pressure sensor and a 
flow ratesensor. 



53. The field device of claim 42, wherein the monitoring routine includes 
an expert em 
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